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This publication provides data on scientific knd 
englneerlna (S/E» per'sonnel employed In private Industry, vhlch 
employs about 75 percfent of the total work force and over 60 percent 
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supplvr. ^alnlng^ employments and other personal and professional 
characteristics of s/E personnel Is provided, by detailed 
occupational field and industry* (CS) 
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FOREWORD 



The Nation's scientific and technical human resources represent prime as- 
sets in achieving a high degree of social and cultural development, economic 
grow'tht technological advancement, and national security. Wherever 
employed — industry.^ universities and colleges, government facilities, or non- 
profit organizations — scientific and engineering (S/E) personnel have pro- 
duced impacts disproportionately greater than their numbers. 

*In continuing recognition of the vital role played by this resource,, the Na- 
tional Science Foundation {NSF) has attempted to ensur&^ flaw of data on the 
supply* training, employment.^ and other personal and professional charac- 
teristics of scientists and engineers to govern^l^ritt i^iihistryt educators, and 
\ the general public. One major gap in the development of employment data has 
ybeen the lack of detailed employment statistics for scientists,^ engineers^ and 
/technicians in private industry. This sector employs about 75 percent of the 
total work force and over 60 percent of the work fprce of scientists and en- 
gineers. Information about the dynamics of this sector (e^g.. changes in inclus- 
trial composition and,^ within industries*^ changeStin the occupational dis- 
tributions of employed workers) is necessary to provide an understanding of 
utilization, patterns of scientific and technical personnel. Such information 
also aids in human resources analysis and planning.sihce it. provides bench- 
marks for projecting future occupational requirements. These require^ments^ in 
tunit influence the decisions 6f edflcational planners, employers, and indi- 
viduals making career plans.! 

This report' presents the findirigs of employment studies based on data from 
surveys conducted by the Bureau of Labor Statistics for r^9F>Jt encompasses^ 
for the first time, comprehensive and up-to-date, employment estimates of sci- 
entistSi engineers, and technicians by detailed occupationaLJield and industry, 

Charles E. Falk 
Director, Division <tf Science 

Resources Studies 
Directorate for Scientific, 
Technological^ and International 
^ " Affairs ^ 

October 1980 
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Scienc^^qnd engineering (S/E) employment in private 
industry remained virtualty unchapged between 1970 
^and 1980—2.1 miilion. A long-run decline in S/E em- 
ployment in manufacturing industries was countered 
by steady growth of S/E employment in nonmanufac^ 
turings industries. Between 1978 and 1980, (lowever, 
employment in rhanufacturing increased slightly. 

Empk^yment of scientists, engineers^ and technicians 
in private industry is concentrated in relatively few in- 
dustries. Among the 17 industries surveyed, 4 ac- 
counted for over one-half of the scientists engineer, 
and technician (SE&T) employments miscellaneous 
services (primarily engineering and archrtectural 
services)^ electrical equipment manufacturing, 
machinery manufacturingt and business services (in* 
eluding commercial computer service firnns). 

Reflecting more general tendencies toward a service 
economy, recent employment growth was more rapid 
in nonmanufacturlng industries. Nonmanufacturing in* 
dustries account for 41 percent of SE&T employment 
in 198O1 but accounted for 60 percent of the SE&T 
employment growth between 1978 and 1980. 

Projections through the eighties suggest that non- 
manidmcturing activity will continue to grow at a more 
rapid rate than manufacturing activity. The major 
beneficiaries of these projected industrial trends are 
expected to be civil engineers, computer specialists, 
geologists, and geophysicists. 

Technologically intensive industries can be id^tified. 
by the concentration of employment of scientists and 



engineers relative to an industry's total employmenf 
On this basis, the most technologically intens'ive non* 
manufacturing industry is the mi^cellarleous services 
industry. This industry includes firms providing en*^ 
4 gmeering; architectural, and Surveying services, lint 
manufacturing, the rmst technologically intensfvejn* 
dustries ate petroleum refinirig and chemical and re- 
.lated productSv 

Within rpanufacturing, the largest engineering spe- 
cialties wew electricalTeVctronic and mechanical en- 
gineering, reflecting the Relative inlportance of the 
electrical equipment and madbinery' industries. Civil 
engineers were the largest ^pgiheenng specialty in 
nonmanufacturing. reflecting the importance of the 
eggineenng and architectural services industry, ^ 

Chemists were by far predominant among scientists in 
the^manufacturing industhes and computer specialists 
in the nonmanufacturing industries. ^ 

Of the 2.1 million industrial A^ienttsts, engineers^ and 
technicians in 1980. almostpne-half were technicians. 
Of theVemaining 1-1 million most {abqut 80 percent) 
'"were engin^^^rs. ^ 

The ratio of scifentists and engineer^ to technicians is 
an index of the 'skill'intensity ^ of SE&T employrfkent. 
This index varied widely among inddatriesT Ori^ver- 
age^ manufacturing Industrie? tend to tje more skill 
intensive than nonmanuf^turing irulustries (1.25 vs. 
0.92). Within Jthese broad sets <»f industries, the index 
♦exceeded 2,0 in transportation equipnjerit, crude pe* 
troleum and natural gas extraction;, artd petroteum re- 
fining. >^ 
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A relative shift of .resources, out of primary activities.^ such as agriculture .and 
mining^ ioto tertiary activities, such ^s services, has been occurrmg in the^Unlted 
States and in other advanced industrial societies for a considerable period of time. 
Thts shift reflects such factors as changes rn consurVier demand, govej^ment pol- 
icy, patterns of foreign trade, and technology. These changes also affect the em- 
ployment deniand for scientific and technical personnel 'dad can result in redis-^ 
tribution of this demand by field, degree level,, ^nd type otwork activity /Since a 
large proportion of the Nation's scientific and technical activities ^re undertaken 
by private industry, information on these activities in this sector of the Economy is ' 
useful and important. The National Science Foundation hes beer\ supporting the 
collection of data on the employment of scientists, engineers, and technicians in 
industry by supplementing and using the Occupational Employment Survey con- 
ducted regularly by the Bureau of Labor Statistics, 

This report summarizes 1980 employment patterns and recent and expected 
trends in the industrial and occupational distribution of scientists, engineers, and 
technicians. The report explores pattern implicatior>s fo^ future demande foi' sci- 
entific and technical personnel in various occupations. Results are limited to the 
manufacturing sector and largely to nonregulated industries m the nonmanufac- 
tufing sector {i.e., they exclude wholesale and retail trade,, transportation, com- 
rnunicatiops, and public utilities),^ ^ 
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s/e employ- 



in private 



The long-run trend in empJoyment 
of scienJistjs srnd engineers ^ "in pri* 
vate industry has been n^t over the 
1970-^0 period: 1.1 miJJion in 
January 1980 compared'lo LO million 
in 1970. Within the private industry 
sector, however, "'two distinct trends 

^ are apparent. In the rfianufacturing 
sector^ the long-run trend has shown 
some decline., butnn nonmanufac^ 

^Muring,^ it" has shown steady growth 
^ichart 1). Between 197p and 1980, 
manufacturing employment of scien^ 
tists.and engineers fell at an average 
rate of about 1 per(^ent per -year until 
1978, with a- small reVovery betwe^ 
^1978 and'l980 of 4 percent. Within, 
manufacturing, most of the 1978-80' 

* growth was -accountad for by three 
industries — electrical equ ipment) 
machinery., ajid professional and sci- 
entific instrUmenfs. Growth in the 
nonmanufa^turing sector, however^ 
has bee a continuous over th€ 
19^70-ff(^ periods in^easing fiiom 



' J-oT defmition m lenljsts. engineers. »nt\ ttch- 
t\^tn for rt^r^iMiMjin^ am pot aVAtlable 



.316.000 in 1970 to 413.000 or almost 
3 percent per year. Between 1978 and 
1980 estimated growth in non- 
manufacturing was over 9 percent^^ 
In nonmanufacturing. most of the 
growth occurred in miscellaneous 
services, business services, and crude , 
petroleum and natural gas extraction 
(chart 2-). ^ 

Because of the lack of growth in 
manufacturing between 1970 and 
1980. 'employment in nonmanufac- 
taring rose from 30 percent of total 
private industry S/E employment in 
1970 to 37 percent by 1980. ' ^ 

Byoccupation. scientist employ-. * 
ment inci^ased at an average annual 
rPte af about 4,7 percent over the 
1970-80 decade, while engineering 
employment increased at an average 
annual 'rate of 2.2 percent. .However, 
over the 1978-T80 period, employ* 
ment of scientists and engineers In* 
creased at roughly similar rates^ 
about 5 percent per year. 



^ 1 he 1970 estimates are from U S [iep<irtmeii1 of 
Labor, Hurf»au of Labot Staltslirs. Kmiiiovmfnt of 
.SMfrnf^s^s <u}<i Knjj^nr^ers 1450-70 BvHeiin l-t^W'T 
iWashinfllon, DC I^upt of Documents, U S Gov- 
.ernment Punting Office. 14>73| The com^atable 
' 1U74 estimates ar« from unpublished data of BUS 
dod the I97n-6Q perjod represents comparable Mai 
I97fi and Unuary l^ftO estimates Ey Ns^f based on 
data of the BLS (lechntcal notes) 
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Chart 2/Piwi$«rt gmrth of itMHA and MigintH^ •mpkiynMm in privito induttiy 
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Manufacturing 
Industries 



Of the pshmated 2 i million sc ien* 
ti'sts. engineers, and hMJinictan.s (>m-, 
plnvfid in prjvale industry in January 
1980. th(^ manufatluring sector is (es- 
timated tg havt* employed ov*t 1 23 
rnillu)T>. fi^^poi'ctmt t)f industrial va\- 
^irH»ers^45 percent of industrial s< i- 
entists. and 53 peit t?iit of industrial 
leclinH:ians (Uibl^ I). Within Ihis- 
s(M;lor. major ompl^^ycjrs were the 

I (J c t r I c I ft ci u nu? n.t j n d u s t r y 
machinery, transportalion equip- 
ment; and che.micrtLs. The largest 
employer- of en^neers was the eleo 
l r 1 c a I equip me nt industry: the 
chemic:als industry employed the 
most scien^tists: cind the machinery 
industry en^p loy ed the largest 
number of lefihnicians (chart 3). 



Monmanufacturing 
Industries^ • 



NoTimanufacturing industries are 
.estimated to have (»mployed about 
860.000 scientists,^ en^Jineers. and 
te<,hni<;tans in January 1980. or 4\ 
perc;ent of priv^ate mdustry employ- 
ment. Engineering tHJiployment was 
estimated at aroun^ 2,55.000. eiji- 
■ployment of scityritists at aboi^t 
irr.VOOO.. an<l employment- of tethni- 
ctan^at i^houi 4f>0.000. Major em-. 
%ploving industries wiP^in this sector 




were': miscellaneous services,, busi- 
ness seryices;^ for tot*ll ,SK&T em- 
ployment; (miscellaneous servic;es. 
business servicestj and constr<ution 
for^n^^ineers. busirfes)> services, mis*' 



Tcvjlltuieous ser\'i<es. a<id-trude ptv 
troietjni and natural ^^as extra* tion 
Hor scir^ntisl^s): and misteHaneous 
servKes and business services (for 
ie< hnicians) ' - " ' 



si'i^nr Ami M^T? ff^r ihf manui^i NiriMM ^f^i tor 



I jrissilh^a HlJvi rir'ss vcr^ 1 1 i"> i!'\t jurpp 
finTi I'ssiiii^ M-fliu'C irK Incline 

JiMtii^^fntcnt .mil i r)Ttsii]h|jK \r'r^ k 
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Table 1: Estimated emproyMent of scientists, eng^n^efs^ and technicians in private industry^ by sector* 
^ V - and ciccupmonal group: January 1980 



Industry 



{Thousands] 



Scientists- 
and idcfinn 



ans ioia^ 



Tcna4 



3cienjis1s and engineers 



Engifjeers 



Tect^nicians 



Scientists 





Numbe 


1 o 

r 1 Percent 


Number 


Percent ' 


Number 


^ Percent 


Number, 


Percent ' 


Number ' 


Pefcent 






100 0 


1.1 tO . 


1 00 0 


824 


^ 100 0 


286 


100 9 


1 .004 


100 0 ' 


M 3 n Lit cicl<J^"^ 9 


^ 1 'IE 4 


— * En n — ' 


597 




567 , 


60 0 


1 30 


45 4 ^ 


$54 


!55 2 


DtK^Te goods 






544 


49 0 


489 ' 


^ 59 3 


54 _^ 


18 9 


443 


44 \ 


H Primary metals 




2 1 


24 


2 2% 


20 


2 4. 


4 


f 5 


20 


2 0\ 


Fabfica?©d rr^etais 


* 7 1 


3 3 


35 


3 1 


31 


3 7 


4 


1 3 


36 


3 6 


Machinery 




12 1 


"121 




1 10 


1 4^ 4 


1 1 




1 3* 


1 3 3 


E'ectfical eQujpmertt 




1 3 0 


1 bo 


n 4 ^ 


1 4o 


1 ( f 


1 if 


4 J 




1 1 6 


lTfa^^spOl'tal^o^^ 


J 


A ' * 

mm 3 3 


















^quipmerit 


/ 186 


127 


1 1 4 


1 1 5 


1 4 6 


1 1 


4 0 


59 


5 9* 


tnstrunenls 


1 iSj 


i> / 


62 


5 6 


55 


6 6 


7 


2 6 


56 


5 8 


All n-tKri^T if'^K.Il'^. 

A" Oine' OUTaDiv 






















goods* 


36 


1 / 


1 6 \ 


1 4 


1 2 


1 5 


4 


1 4 


20 


Z 0 


Nondurable goods 




12 b 


1 54 


i3 9 


78 


9 £ 


76 


26 5 


1 t2 


1 1 1 


Ci^enicais 


1 4 / 


' 6 y 




0 1 


39 


4 7 


52 


■18 1 


56 


5 6i 


PeirolBUm r^tining 


26 


1 2 


18 


1 6 


1 1 


1 3 


7 


2 3 


9 


9 


A^l Other nondurable 






















goods 


* 93 




4$ 


42 




35 


17 


47 


4 7 


Nonmanutactur^ng 


862 


4g 6 


413 ; 


37 2 


257 


_31 2 


1 56 , ^ 


54 6 


449 


44 8 


Crude petroteitm and 
















' i 






'natural gas extraction ' 


56 




37 \ 


3 3 


18 


2 2 


*' 19 


6 5 


IB , 


* 1 6 


Ott^er mminQ 


16 


8 


\ 1 


■ 1 0 


7 


9 


■ 4 


1 3 


7 


7 


Construction ' 


96 


4 5 


61 . 


4 6 


49 


6 0 




5 - 


- 46 


4 5 


Fmance msurance'/ 






















and real estate 


*85 


! 4 0 


41 


3 7 


6 


7 


35 


12 1 


44 


4 4 , 


Business services 


' 263 


: 12 0 


* 125 


1 \ 2 


62 


7 6 


62 


21 7 


1?9 


12 6' 


MisceNaneotfS. 
















1 






services 


306 


14 4 


1 39 ' ,' 


12 5 


1 1 \ 


135 


27 ■ 




166 


16 6 


All other services 


51 


2.4 


1 1 


1 0 1 


2 


3 


* 9 


3 0 


"40 


4 0 



' ExclLidifig trade coHnmunications Transporianon and qldDltc utilities 

\ 

^Source Nanonal Science Foundation \ 
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concentration and 



technological intensity 



Employment of scientists, en- 
gineers^; and technicians in these in* 
dustries is nol widely dispersed. Of 
the 17 industries examinedf the four 
biggest employed over one-half of the 
total scientists, engineers, and tech- 
nicians: miscellaneous services^ 14 
percent; electrical equipment* 13 
percent: machinery arid business 
services^ each 12 percent (chart 3 and 
table 1). By broad occupational 
groups*, the major e^mploying indus- 
tries for engineers are; electrical 
equipment industry^ transportation 
ecfu^ipment. miscellaneous servi(S6s^ 
and machinery* each employing 13 
percent to 18 percent of the totak 
Scientists are highly concentrated in 
two industries — businessr services; 
22 percent*^ and chemicals*. 18 per- 
cent. The concentration of scientists- 
in these industries results f^om the 
heavy utilization of computer scien* 
tists in the former a'nd chemists in 
the latter/ ^ 

The conceTitration of scientists ant) 
engineers in a relatively small 
number of industries is the result of 
either the concentration of industrial 

.activity in these industries*, or the 
fact that their industrial technology 
requires a relatively large number of 
employees with S/E skills.^ One way 
to determine the relative effect ot-^^j{^5 
these two determinants on the iff- 
dustrial distribution of scientists and 

■engineers is to develop a "conceh* 



t*kvt4. C wc ft rtf iMii rrtw tt «lwiit» «<l nfjtmm by Mntf: IMS 



Of 



y€onc«itiiOon rat ft 
4 6" 



10 0 ' 



Miscellaneous services 
Crude peiroieum and 
natural gas e)(tractior^ 




Nonmanulacturing 



Nonmetalhc 
I minerals mining 

I General building 
I cons true Non 



Special trad& 
I construction 




10 



Petroleum 

Chemicals ancT 
allied products 

Eiectrtcal 
equipment ^ 

Transportation 
equipment 

Professional and J - 
scientific instruments 



Machinery 



Primary metal s 

TODacco 
manufacturers 

Fabricated 
metafs 

Rubber and 
piaslic products 

Paper and allied 
producis 

Stone, clay, and 
glass products 

Miscellaneous 
manutaclunng 

Textiles 

Food and kindred 
products 



Manulacturing 
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tralion -nilio" for each industry,, re* 
lalin^ lhat induslr\^s share of SH^ 
employment to its shisrt* of tot;H (i e.. 
S/Kand non*S^E[ employ menl A ratio 
close to unity for tfu^ industru?s 
which were large employers implies 
tliiU the largt? S E employmeni is 
pnmanlv the result of large amcjunts 
of rnduslridl activity (reflected hy 
t^otcil employment} A ratio greater 
lhan unity implies that these indus* 
tries are relatively technoloKic^ilK 
intensne ' * 

* 

* itE rhe v^uU" M[ltir^ iit Tt'i h tinlnijir d I ski li 

HtHrLhiiir^ i»l In tinii i.in^ ii^ ili'lirirrcj wk Thi>^ rt' 
[Jiin rht^ U'i liiiijlocit ki I I [ihMi'iirv fLiUn^i ,iri'-Hi [LiMi'd 
rn ,111 Liirt i lE ilii- rclnnt c i un£ *n^triitiiiEi \ nt 



Regarded another way,, the rnu- 
cenlration ratio is a means of det om- 
posing two effects on the eni|)lo\- 
menf of scientists and engineers \i\ 
an industry the scale effects result ing 
[roni the level of produ(ttion. and the 
eff cJt t of difft^rinR lechiHjlogy in |>ro- 
duc,ing each industry's cnitput, Aji-- 
plying this type ofjinalysrs to the in- 
dustrial employment distrihutnin oi 
scientists, engineers, and tec:lini- 
c lans, we find that the cont.enlratnin 
of the ftnir industries cited above is 
primardy cliw to h\^h technology in- 
tensity,. The same conclusion holds it 
one narrows the fociiis to only scien- 
tists and engineers. 

Continuing oor foc:iis (M1 ^c:ientists 
and engineers, we hnd that, among 



the nonnianiitat tunog industries, lite- 
mist eltan*^tMis ser\'ites industry had 
the must letfhnologit ally t.oncen- 
trated work h)rt e. employing almost 
nine times the nurnher t)f scientists 
and engineers expected. )udged bTits 
share of lt)tal nonmaiudat.tnring em-' 
])lovnient (t hart 4) Otlu^r highh^ 
c one entratt'cj noiHiunio(a< turnig in- 
dustries were crude })etroleum and 
natural^^as extraction. 4 :t. metallic 
inirjerals mining, :i 8. business serv* 
U es, 2 Tk and general construction ^ 
exct^pl htnlding. \ H In the man- 
utactnring ?^(^( tor. iJolrolcHim refining 
and chemicals and ailieci products 
had the greatest c cHH.entratit)n of scj-^ 
entists and i^ngineers — and 2,5. 
re.^pc^ctiveU" ^ 



I-} 
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employment by 
occupation 



^ 



Within the ijidustries examined^ 
Qngineefs outnumber scientists by 
almost 3 to 1 (chart 5), Engineers are 
mote hpavily utilized in manufac- 
turings while scientists are more in- 
tensively utilised in nonmanufac- 
turing industries (table 1), Techni- 
cians are more equally distributed 
between these two sectors.- 

Within m^anufacturing, the largest 
engineering specialty is el^ctrical^ 
electronic^ followed by mechanical 
engineers. The predominance of 
these two specialities reflects the 
large nifmber of electrical engineers 
in the electrical equipment man- 
ufacturing industry and the employ^ 
ment of relatively large numbers of 
mechanical engineers ih the machin- 
ery industry. Within nonmanufac- 
turing,. civil engineers predominate^; 
reflecting the targe numbers em* 
ployed in engineeriTig and architec- 
tural services firms. 

Chemists make up the largest sci- 
ence specialty in manufacturing in-^ 
dus tries and computer system 
analysts predominate Jn the non- 
manufacturing sector, Each accounts 
for about 45 percent of all scientists 
in their respective sectors. Within 




ERLC 



15 



nonmanufacturing. computer spe- 
cialists are concentrated in the serv- 
ice sector^ primarily business serv- 
ices. Most of the remaining scientists 
in nonmanufacturing are physical 
scientists, primarily geologists and 
geophysicists employed in the pe- 
troleum and natural gas industry. 

Through the seventies, total" em- 
ployment in nonmanufacturing in- 
dustries increased more rapidly than 
in manufacturings and long-range 
projections indicate that these trends 
vvil) conMnue at least through the 
mi^deighties.^ Assuming no Vadical 
shifts in the occupational, distribu- 
tions within these industries, the rel- 
ative shift from ma'hufact^ring to 
nonmanufacturing industries that has 
occurred and is ex^^ected to continue 
in the United Sll^tQs has important 
implicatiions for the demand for sci- 
entists, engineers, and technicians by 
specialty. The major beneficiaries of 
this shifting pattern of industrial 
growth have been and will be those 
specialities with high concentrations 
in the nonmanufacturing sector — 
civil engineers, computer spe- 
cial ista.^ and geologists and 
geophysiclsts, They-will probaWy 
continue to enjoy above-ayerage rates 
of' employment growth in the indus- 
tries examined, * ' ^ '^ -i 

Radical sliifts in future occupa- 
tional distributions within Ut*ese*'iji- 
dustrfes taused either by technolog- 



Table 2: Ratio of scientists and 
engineers to technicians in private 
industry by selected sector: 1980 



Industry 

Total, private mdustry 
Manufacturing, total 
Primary melaJs 
Fattfjcated metals 
Machinery ^ 
Elecirical equipment 
Transportation e<^ujpmenl 
^nsiruments 
All other 

durable goods 
Chemicals 
Petroleum refming 
M other 

nondurable goods * 
Nonmanu/actt;ring' 
Crude petroleum and 

natural gas exti'action 
Other mining 
Construction 

Finarice, insurance ^ 

and reaJ estate 
Business s^vices 
MisceJlanedus services 
All other services 



Ratio 

1 11 
1 25 
1 22 
96 
91 

1 35 

2 13 
1 06 

81 

1 61 

2 04 



\ 2 08 
I 1 61 
\ t 11 

97 
S3 
27 



ProJectmns for 19as are b^sed on JtipubJished 
ddl<i of BJ,S Trends jr aRBresate employment by 
industry were ^ener'^aied by BLS as part of their or- 
Kuing program for sludying dU«rnativ« patterns of 
economic gfovvih ,See US tJepartmeni of Labor. 
Bureau of Labor Sratislics. Hondbool; of Methods 
for Surteis an^ Siwdtts. BuHeUn 191IJ. 1£^7G and 
tmplovmenJ ?to\M\o^s for the l^SO's, flufJetjn 
^030. 1979 ^Washington, D C - Supt of Documenis, 
US Government PnntinR Officek 



Source Bureau of Labor Statistics and Na- 
tional Science Foundation 



ical changes and/or dramatic shifts in 
the relative costs of employing these 
specialties could alter the projected 

.eniplo>;metit outlook. It should also 
be remembered 'that these implica- 
tions are based only tm the' eirtplo^^ 

' ment patterns found in the industries 
examined in this report. The em- 
ployment implications for specialties 
that have relative employment con- 
centrations in other sectors of the 
economy where growth has been less 
rapid than in the industrial sjejctor are 
more pessimistic — for example, in 
, the academic sector where employ- 
ment growth has been tapering* off 
and is expected to (Continue to grow 



T. 
/ ■ 

slowly because of demographic^ fac- 
tors. Most of the science specialties 
(vv^ith the exception of>iomputer sci" 
entists and possibly /^chemists and 
geologists and g^'o^hysicists) are 
concentrated in tl^e academic sector. 

The ratio of /scientists and en- 
gineers to techt;riclans can be used*as 
an index of tha "sikiU intensity" of 
SE&T employmffnt. Technicians are 
generally l^s skilled and are used 
directly or indirectly to support sti- 
entists and engineers in every , phase 
of their work. The skill intensity 
index for the private sector was 0.90 
in 1978. showing that for every 100 
scientists and engineers, there were 
^90 technicians, and varies widely 
amon^ industries (table 2). ranging 
from 0.27 In the least skill-intensive 
industry, all other services, to 2,13 
the most skill-mtensive industry, 
transportation equipment" On-Aver- 
age, manufacturing Industrie^ are 
rnore skill-mtensive in their utiliza- 
tion of scientists, engineers, and 
technicians than nonmanufacturing 
industries. Within manufacturings in 
addition to the transportation equip- 
ment indusl/y.jhe chemical and the 
petroleum refii\ing industries were 
relatively skill-ijitensive users of sci- 
entistSt engineers, and technicians. 
Within nonmanufacturingt; the in- 
dustries that. perform qrude peti;o- 
teum^and natural gas extraction and 
'/other'! (i.e.t nonmetal and noncoaU 
mining activities were highly skill- 
intensive. The wide variation in skill 
intensity among industries sum- 
marized in tat)le 2 is the result of 
several factors including:, the tech- 
nology of the industry^ and the sub- 
stitutability of technicians with other 
^occupations including scientists and 
engineprs^ and the relative costs of 
scientists and engineers versus tech* 
nicians. ^ 
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technical not^s 



General 

The national estimates of employ- 
fnenl in scientific^ technicaL and en- 
gineering occupations in non- 
manufacturing industries are based 
on data from Ihe 1978 Occupational 
Employment Statistics (OES) Non- 
rHanufacturing Industries survey. The 
OES programs is a Federal-State co- 
operative effort which enables States 
to conduct their own surveys to pro- 
duce State estimates. The' Bu'reau of 
Labor Stat^^cs (BLS] provides sur- 
vey procec^^s^ technical guidance,, 
ar\d assistance with problems. The 
cooperating State agencies areHhe 
State Employment Security Agencies. 
Forty-three of the 50 States (51 Jn- 
eluding the District of CoiumbiaJ^ 
cooperated in the OES program at the/ 
Hme of the nonmanufacturing in- 
dil^ries survey. A supplemental sur- 
vey, funded in part by the. National 
Scienoe Foundation,^ was conducted 
in the eight noncooperating States by 
BLS in order to provide national es- 
timates. All estimation was done by 
BLS. ■ ' - 



Scope of Survey 

The survey covered private non-, 
manufacturing establishments in 
Standard Industrial Classification 
(SIC) codes 10-1?; 60-67, 72. 73, '75. 
76, 78r 79, 80, 81. 83, 84, 86, and 89. 
The reference date of the survey' Was 
the week that included April 12, May 
12fi or June 12, 1978, depending on 
the SIC of the sampled unit as shown 
at right. 



<Th« survey reference dete is the date For which 
employment data were requested ffom r^^ 
^pondenlft 
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Geographically, the survey covered 
all 50 States plus the District of Co- 
lumbia. ^ 

w 

Method of Collection 

The survey schedules were ini- 
tially mailed to most sample estab-. 
li^hments while personal visits were 
made for some larger companies. 

Two additional mailings were 
made to nonrespondents at approxi- 
mately 6-week intervals. Telephone 
followup and in some cases personaf 
visit followups were made for those 
nonrespondents considered (because 
of size) critical to the survey. 



Sampling Procedure . 



The Sampling frame for this survey 
was the list of units in the specified 
SlC's as reported in the State Unem- 
ployment Insurance (UI) files 
{excluding govern;nent units). Be- 
cause each cooperating State selected 
its own sample, th^ reference date of 
the sampling frame^ varied accord- 
ing to when the last updateiyto the 
frame were made and when sampling ^ 



*Ifie sampling frame refeieiiLe dale refers to the 
date at which ihe Ui fiUs ivere most recently vali^ 
d^ted and updated 



Induslry 


SIC 


Reference Date 


Melal mining ' 


10 


May 12. 


Bitumiaous coal mmmg 


11 


May 12 


Anihracile coal mining # 


12 


May 12 


Cmde petroleum and nature! gas 






e^raclton 


13 


May 12 


■ Monmetallic minerals mimrig 


14 


May 12 


General butFding conslruclion 


15 


June 12 


General ccnstriibtion, excepf building 


ie 


June 1 2 


Special trade conlractots 


^17 


,Jynei2 


fianking 


60 


June 12' 


CreclJt agencies other ti^an t)anKs 


61 


May 12 


, Sec^jrity, commodity, eic brokers 


62^ 


June 12 


Insurance 


63 


May 12* 


InsurarKe brokers ^ 


64 


May 12 


Real estate 


65 


May 12 


ComNi^ation real estate ,^ law 






insurance 


66 


May 12 


Holdtrrg and investment companies 


67 


June 12 


Hotels 


70 


May 12 


' Other personal services 


72 


May 12 


Business services 


..73 . 


June 12 


Auto repairs 


75 


M^ 12 


Other repairs 


76 ^ 


June 12 


Theaters 


7e 


April 12 . 


Miscellaneous enlertainmeni 


79 


April 12 


Medical services 


80 


May 12 


Legal services 


01 


June 12 


Socml services 


93 


May 12 


Museums 


04 


Apnl 12 


Nonprofit membership organizations 


86 


Apnl 12 


Miscellaneous services 


89 


June 12 
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todk place. The reference date for the 
frame used for sampling in the eight 
supplemental States was the first 
quarter of 1977, 

The universe was stratified into 
SIC and size classes. The si^e classes 
were determined by employment as 
follows; 



Srzd Cfass 
1 
2 
3 
4 

5 , 
6 

7 ' 
9 



Employees 
1-3 

4-5 
10-f9 
20-49 
50-99 
too -249 
250-499 
500-999 
1000+ 



State Samples 

Ul reporting units with three or 
fewer employees were not sampled in 
ail Statesi but units with four to nin^ 
employees were given larger weights 
to represent the employment in the 
smaller si^e class^ UI reporting units 
with 250 or more employees were in- 
cluded in the sample with certainty. 
For noncertainty size classes^ a sam- 
ple size intended to produce State 
estimates with Jtarget relative errors 
of between 10 percent and 15 percent 
at one standard deviation was de- 
veloped. This was done for groups of 
. SIC's based on analysis for employ- 
ment distributions by occu^pation and 
coefficients of variation (CV's) from 
the previous survey for a set of typi- 
cal occupations,. This sample si^e 
determined for the noncertainty por- 
tion of each SIC industry was allo- 
cated to the size classes within that 
SIC proportional to eipployment in 
each size^lass. The sample was 
selected^ systematically with equal 
probability within each State/SIC/ 
size-class'celL ' 



tion^ from the previous survey. This 
national SIC sample size for the non- 
certainty segment was then allocated 
to the noncooperating States/size- 
ctass cells proportional to employ- 
ment in each celL Establishments 
with liOOO or more employees were 
included with certainty. The above 
allocations resulted in a total initial 
sample size for all States of 333.115 
reporting tintts. 

Response 

There were 321,916 final eligible* 
.units in the sample (i,e.. excluding 
out-of-businessp out-of-scope^ etc). 
Usable responses were obtained from 
2l4i6d6 unitSi^ producing an overall 
response rate of 66,7 percent based 
on units and 62,9 percent based on 
employment. Subsequent to the na- 
tional estimatesi^additionai data were^^ 
received by States and used in pre-^ 
paring States estimates. Response 
rates in most States were signifi- 
^la^tly higher than the response, rate 
used to develop national estimates^ 



maximum factor. For size classes one 
through sixp homogeneous cells lyere 
determined to be other size^^lls 
within the SIC and State. For size 
classes seven through nine^^ homo- 
genous cells were determined to be 
other State cells within the SIC and 
size. The weight for each establish- 
ment was the product of the two fac- 
tors. 

If the collapsing procedure *termi-' 
nated (i,e,, no more cells were avail- 
able for collapse) before satisfying 
the above constraint^ then the appro- 
priate maximum factor was used. 

A combined ratio estimate of occu- 
pational employment was used to 
develop the , national estimates. The 
, auxiliary Variable used was total em- 
ployment/ 

The estimating formuU is: 



w 



where 
P 



= i{-dtg]t industry occupational em^: 



royjheut estimate 



National Supplement Sample 

The sample size for the eight sup- 
plemental State? was developed by 
first determining the sample size re- 
quired for national estimates in each 
2-cfigit SIC with a target relative error 
of 15 percent at one standard devia- 
tion. This was done by analyzing 
CV*s and employment distributions 
by occupation for a set of scientific, 
technical, and engineering occupa- 



Estimation 

A weight was determined for each 
sample ujiJJ from which a usable re- 
sponse was received. Each weight 
was composed of two factors. The 
first factor was the^inverse-fcf the 
probability of selection. For ques- 
tionnaires that v^ere not returned or 
otherwise not usable, a nonresponse 
adjustment was made to correct for 
these nonrespondents. For each of 
the 3-digit/SIC/size-class sampling 
bellsi a nonresponse factpr was cal- 
culated that was equal to: 

Weighted sample employment of afl 
eUgible units in sample 

c , ■ 

Weighted sample empFoyment ot all 
responding eltgible units 

The sample employments were' 
taken from the sampling frame^ If the 
factor in a celt was greater than a 
predetermined maximum f^or 
(based on previous survey experi- 
ence) which increased as the number 
of respondents in a cell increased^ 
th^ cell was cgilapsed with other 
homogeneous celfs within the SIC 
until the factor for the*combined cells 
was not greaterf t^ian ihe appropriate 
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digit industry within a 2-digit 
Jndustry 

i = iize claW ^ j 

Jc =,'eit3ttTsn m en t 
W oJt ^weight after nonresponse adpust^ 
- ment 

P T occupational employment in j ^ 
J dustry,, j * size class and k * es^b. 
j lishment ' ^ 

^= total employment in the i * indus- 
' try, J* size class and Ic * estab- 
^ liflhment 
Mt ! = benchmark toJal employment in i!^ 

i indufltru. 
Th&populat^n value of total em- 
ployment (M ,) was obtaii^ed from the 
BL^ Survey of Employment, Hours 
and Earnings, \ 

/The standard form for the sampling 
vjiriance for a combined ratio esti- 
mate is,^ 



where 



N „^ ll-f J 



- variance of p 

= 3'djgit industry within ^a^^^tgit 

industry ^ 
~ sii^ class •* 



'This formyia »s derived from the equation fo^ 
computing the variance of a ratio estimate givon m 
SompJing Techniques by Wi[liam Cochran f New ' 
York- John Wiley and Sons. 1977). 166 



? 
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= LoUJ number of units iD the i * in- 
dustry and ; ^ size class 

= sampF&ng fractlon-in the i'^ induS' 
try and size clals 

= number of sample units in the 
Jndu^try and j * stze class 

- stand^f^ deviation of p wtthin the 

i^^dusiry and j size class 
^^tandard deviatioi\ of e within the 

J * industry and i *"sjze class 
= correlation coefficient between p 

and e within the r industry and 

J size class 



The variances for the occupational 
estimates were estimated 'using the 
following formula. 

Varfp) ^ V , V^T^^v,,^ where 

(:i»vv„,i'-i:i»vv,;»')j 

M. -] ' 



and 



\Pu ^fi.e.,)j' 

where 

M = benchmark total employment in the 

J * industry and i * size class 
^ o ~ i * P t ^* 

All other terms are as defined 
above. This formula ts almost aijom- 
putattonal form of the standarc^-fST 
mula. given above. One simtHlfying 
assumption has been made, A'his as- 
sumption isr 

^ Ok = Cij for all fc in « given u cell 

That Ist Jhe weights are equal to a 
constant c within a given 3-diglt 
industr>J/size celL At this time, the 
total effect of this assumption on the 
variance estimates has ^not been 
measured. 



Reliability of Estimates 

There are two types of errorSt sanj- 
pling and nonsampling. possible in 
estimates, such as those reported 
here, which are based on a ^mple 
survey. Sampling errors^ occur be- 
cause observations are made only on 
a sample, not on the entire pbpula- 
tion. Nonsampling errors' can be at- 
tributed to maay sources, e.g., in* 
ability to obtain information about all 
cases in the samplei differences in 
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Vthe respondents' Interpretation of 
questions* Inability of respondents to 
provide correct Information*; errors 
made In recording, coding*, or proc- 

' essing the data*^ errors made in es- 
timating values for missing data* 
failure to represent adequately all 
units In the population*^ etc. 

The particular sample selected Is 
one of a large number of samples of 
the same type and size that*, by- 
chance^ might have been selected. 
Estimates from each of the different 
samples would differ somewhat from 
each othex, and from the results of a 
complew canvass conducted under 
essentla^*the same conditions as the 
sufveyrThis'varlatlon among the 
possible estimates Is defined by the 
sample error*; measured In standard 
error units. The complete canvass 
total would be included in the 
range — 

(1) From one standard error below 
to one standard error above the 
derived estimate for 68 percent 
of all samples. 

(2) FromMwo standard errors below 
to two standard errors above the 
derived estimate for 95 percent 
of all samples. * 

(3) From three standard errors 
below to three standard errors 
above the derived estimate for 
nearly all samples. 

An inference th?f the comparable 
complete canvtfss total would be 
within the indicated ranges would be 
correct in approxiinately the relative 
frequencies shown. Those propor- 
tions indicated in previous items (1)* 
(2)* and (3), therefore* may be^inter- 
Mi^^ as defining the confi'd^ce 
tMt the estimates from a particular 
sample would differ from complete 
coverage results by as much as one,; 
two* or three standard errors, respec- 
tively*, . 

For example, suppose an estimated 
total Is shown as 5iOOO with an as- 
sociated standard error of 100* There 
Is a 66-percent chance that the com- 
plete cX)verage tot^l would be be- 
tween 4*900 and 5*100 and if is al- 
most certain that the complete cover- 
age total would be between 4,-700 and 
5*300. The relative error of this esti- 
mate Is (100/5,000) = *02» or 2 per- 
cent* 



These relative errors Ipdlcate the 
magnitude of the sampllna error. Ef- 
forts Were made to reduce the biases 
because of errors in recording* cod- 
ing*^ and processing the dat^. The 
adjustments made for nonr^^pon- 
dents assumed that the characteris- 
tics of the nonrespOndents were the 
same as those of the respondents. 

Particular care should be exercised 
in the interpretation of small esti- 
mates, estimates based on a small 
number of cases, or small differences 
between estimates because of rela- 
tively large sampling errors of these 
estimates. 

Table B*4 presents relative errors of 
the estimates resulting from this sur- 
vey. The relative error Is defined as 
the standard error divided by the es- 
timated value expressed as a percent- 
age of the estimated value. 



Current Employment 
Estimates 



Based on the assumption that the 
skllt-mtx within industry changes 
relatively slpwly over a short period 
of time*'* it is possible to use the re- 
sults of the 1977 and 197^ OES sur- 
veys for estimating changes in scien- 
tist, engineer, and technician (SEATJ 
requirements without surveying the 
sectors each year. By applying the 



*D«parimcnr of Labor. Bureau of Labor Stattsncs. 
Tommorrow's Monpoiver ,Ni*eds Research Report 
on Manpower Pror«ctjon Meikpds. BuM«tin 1769 
IWashitigTon. G C , 1973) This r«port concludes 
that about one-half the change jn occupaiionaJ em* 
pJoyment jn the tO-y«ar penod 1960-70 is ac- 
counted for by changes in industry employment If 
the change tn skill-mix is assumed to occur at a 
constant rate, and if ihe change for SEAT occupa- 
tions IS assumed to occur at the same rate as fot 
those occupations reporled on in the study, a 
maihodjncorporaiinfl only the change m industmt 
mix will account for 95 percent pf the change in 
SEftT occupitionaJ employment when using In- 
duatnal employ metil. data one year letnoved ^rom 
the base Penod Given these assumptions, the 
analysis reported in the text is probably within & 
percent of the actuaJ cHinge in SE4T employment 
in nonmanufacturing for the Period between the 
OES survey <fate (APriL May- and June of 197B) and 
fanuary 1990, and v^ithin 13 percent of the actuat 
change in manufecturing between 1977 and 
fanuary 1^60 ^ 
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percentage distribulion of the occu- 
pational mix in tho Base period to 
current estimates of industry em- 
ployment.^ updated estimates of oc- 
cupational employmenl may be ob- 
tained. Por iexample. according to Ihe. 
Hi78 OES sur\'ey. in the mis(,ellant*- 
'ous services industry civiJ engineers 
ui^re 4 9 percent of total employ-, 
ment. Since total employment in this 
industry grew 10.7 percent from the 
date of the survey to january 1980. 

> Mhe assumption of constant o^^cupa- 
tional shares implies that eijptplpy- 
ment of civil engineers in this in- 
dustry also increased 10.7 percent^ 
from 42.800 to 47.400 in thai period. 

h^lxpanding this procedure to the 
entire ftonmanufacturing sector^U \s 
estimated that in January 1980'em- 

, ployment of scientists, engineers, 
and technicians was about 9.6 per- 
<:ent higher than at the survey date 
^Engineering employment is esti- 
mated to have increased 8.7 pertx^n^: 
employment of scientists increased 
by 10.7 percent; and technician em- 
ployment increased by about ii per- 
cent The validity of the assumptions 
underlying the foregoing analysis 
cannot be empirically validated until 
camparable data Yor 1980 become 
available. 

By using data from the previous 
1977 OES survey of manufacturing 



[ t\\\ii"\ turut ittMl harnifii^s Injniilhkl l^\jshinil- 
hiTk (>l SiJ|)T rit !Jfi( iinif'tiT^ ^ S t.{i\f'rnmtMil 
PriiiTinK Oltn !^ I 



industries and applying the sarne^ 
method, it is also possible to generate 
estimates of employment in the man- . 
ufacturing sector for the .same time 
periods-- These estimafes show thai 
totakSi^;8cT empjoyment grew ~4 5 
peff^ent frt)m t978 to lanuary 4980. 
less than half as fast as the growth in 
nonmanufacturing. Engineiers in this 
sector grew at a 4 6 percent rate. ;ici- 
entists at 2.6 percent, and techni- 
ciarts at 4,8 percent. The gro^yth in 
this sector was considerably^reater 
in the durable goods ' producing in- 
dustries (5 ? percent fof all scientists, 
engineers, and technicians) than in/ 
nondurable goods industries (1.1 
percent!. 

Definition of Scientists, 
Engineers, and 
Tecfinicians 

"Scientists" includes persons con-, 
cerned with research in science or in 
the applic^ation of scientific laws and 
principles to specific situations, en- 
gaged in work which requires a * 
knowledge of the field equivalent to 
that acquired through completion of 
a 4-year college course with a major 
in the specific field, and who spend 
the ma)or proportion of their time in 
such activity. "Engineers" includes 
persons concerned with the practical 
application of physical laws and 
principles of-.engineering for the de- 
velopment and utilizatiorr of 



machines, materials.. instrunnMiti;. 
prt)teKst^s. <\nt\ sfr\ices. engaged m 
such wi>rk at M U-wi uhich rt^^uires 
knuwletrgt* ul engineering^ at least 
equi\'alent to tlicjl acquired through 
thi* camptetior^ of cj 4-year callegt*- 
(,oiirse with ii major in one of the en- 
gint^t*ririg Ileitis, and wliu spt^nd tin* 
major pra[)t)rtron t>t their time in 
su(h atlj\tty ■"I^MJinicianK"" in- 
cludes parsons usually work-ing 
under the direction. of a scientist or 
eng;nei?r. who as^isl the former in the 
afjplitatuin nf engineering or scjen-. 
tific and print, iplt?Sr i>r m rt^- 

search^r w 



Concentration Ratios^ 

The ■■■c*on cent rat ion ratios" shown 
in, this report are delined as follows* 

(S, SJ (K, K). " 

where C. i1* tly* ( onci»ntratioh raTIo lor 
industry i. S, is the number otscien- 
tists and engineers in industry i. S. is 
the total number of scientists and en- 
ginest^ in'the sector (manufacturing 
or ni^rimariufacturing). K, is the total 
employmenj in ^industry i and \r]^ is 
the total (employment i n n ti n- 
manuTactUring. The concentration 
ratios shown are based on the l<i78 
estimated employment mix in^.non- 
manufacijjring, and the H*77 em- 
ployment mix in the manUlacluring 
sector * 
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1. 



B-1 
B'2 
B 3 
B 4 



Employmeni of sc<entists, en9<neei's, and lechnicians m ryoPi- ^ / 

maniitactunng mdustnes. 1978 . . . . ... i." ' k'Jl? " 

Employment dtstnbution of scientists* engineers, and technlcl^ns m * 
nonmanufacturing industries by industry (percent^: 1978 ^ . , 20 
Employment distribution of scientists and engineers rn^n'^n-. 

manufacturing indiistnes by occupation (percent) 1978 , /' /SS"^ 

Retatve error (rn percent) of estimated employment of sciet^sts, - ^ * 
engineers, ^nd techmctans m nonmanufectunng industries* by ^n^ 
dustry and detailed occupaton: 1978 . fZ^ 25 
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\lab\e Employment of scfenttstSr engineers, and technictans hi nonmanufacturing industries: 1978 



Indudlry 



Total 
scientists, 
er^gine'&rs, 

technicians \ 



Total 
stfentists 

and 
ert9inp6fS 



Engineers 



Total 



astfo- 

naut^cai : Chemical 



Eiectnca^r 
electronic 



Indus- 
trial 



Mechan- 
icat 



Metal- 
itjrgi- 
cai 



Totat nonmanufacturing 
Mining 

\ Metal mining 

Coal mining , . 

Cfii(^ petroleum, natufat gas 

Nonmetalic mining ^ 
Constfuction . . : 

Generat buifding . . 

General except building ^ 

Speciat trade 
Finance, insurance., reat estate ' ^ 

Bankmg and other credit 

Insurance 

' Other finance. inSLrrQnce, r^at estate 
Services 

Business servfces 

Repatrs. except auto 

Miscellaneous services . . 
Other services 



79^4 


^79 1 . 


1 236 4 ; 


5 1 


i- t n 


1 1 J 






7 1 


i 


45 8 




2 7^ 


62 7 41 3 


22 3 






1 *i ~ 




2 ' 


5" 


£ CI 


A A 


2 2 


0 


— r— ^ 


1 


ft 
V 






4 


O.O 


A O 

4 c 


3 5 


0 


n 


t 1 


A 
w 










1 




1 




on t> 
JO o 


15 4 


^ 0 


7 

f 


^ ^ 1 


1 ^ 
1 0 










7 




0 


1 


1.6 


.1 2 




1 




U 




1 






1 




.1 


1 95 9 


5 


50 0 




1 0 

^ — 


1 A ft 


7 fi 




V 




13 4 


0 


21.9 ' 


10S 


10 5 




0 


53 






0 , 




20 




0 


43. 7_ 


26 6 


27 5 


0 


0 


'9 1 ' 


4 4 




0 






6 7 




0 


30 3 


12 1 


12 1; 0 


0 


4 4 j 


26 




0 






4 6 




Q 




38 3 


— 5r 


' 0 


1 


0 ! 


0 




0 






0 




* 1 


24 1 


10 2 


4 


0 


0 
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^0 




0^ 


40 5 


199 


28 
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4 


^ 1 6 
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0 
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0 
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6 
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0 


0 
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0 


0 
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0 
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0 


0 


) 
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6 
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6 
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3 
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6 
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0 


0 


0 
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0 
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I 'physical*, lite , cultural logical life maticai ^ matictans licians rtiatical 



Totat nanrnanufactunng 
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24 
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Mining 
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0 




0 


0 
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5 
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t 
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1 
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0 






0 


6 
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0 
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-1 
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0 


0 




5 
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0 


0 
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0 
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0 
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0 
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0 
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0 


0 


0 
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0 
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0 


0 


0 
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0 


0 


'4 


0 
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0 
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0 
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1 
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1 
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0 








2 


0 
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1 


0 
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0 
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1 


Q 
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24 
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9 7: 30 


46 
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. 6 
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4 2. 
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1 
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0 


o' . 1 
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0 


0 




1 


0 
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0 


0 . 
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6 


1 


4 


1 


i 


20 


0 
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i 
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j 
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0 
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14.5 
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0 
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4 
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0 


0 


0 
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6 


0 
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0 


0 


0 


0 
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0 


0 


0 


0 
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0 
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0 


0 
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0 
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0 


0 


0 


0 


0 


3 
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99 
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5 
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0 


0 


0 
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0 
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13.1 
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.3 
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0 


0 


0 


0 
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1 
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0 
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9 


0 
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0 


0 
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2 


0 


0 
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h 


0 


0 
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.5 


2 


0 
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.7 


0 
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3 2 
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24 
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Business services 
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1.6 


1 0 


.5 


30.6 
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53 6 
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0 


0 


0 


0 


0 
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.5 
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26 
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0 
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.5 
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Table B-^l—Continuecf 
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20 9 
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0 
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0 


. 0 
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2' 




0 
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0 


! 


0 


0 
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0 
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K) 
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0 
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0 
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? 


'0 




0 


0 


:i 6 




0 




0 


0 
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0 
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0 




0 
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j 


0 
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0 


V 
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0 


* 
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0 
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0 


4 
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j 
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P 
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0 




0. 
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0 
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2 


1 


0 




0 




9 


1 


0 


— t — 




0' 


— j- 
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27 6 
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— ^ 


1 3 
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17 7 






14 2^ 
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7 

0 
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4 4 

0 




'o 

0 
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0 


i 


6 

0 


12 4" 
0 
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"0 
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0 




0 
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1 
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Xotar nonmanufac luring 
Mining 
Metal mining 
CoaI'mining' 

Crude pejfoleum. natural gas 

Nonmetahc miring 
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General except buHdm^ 

Special irade . 
Finance, insurance* reaf esiate 

Bankmg and other credit 

Insurance. 

Other finance, msurance. reaf 
estate^ 
Services 
Business services 
Repairs, except auto 
Miscellaneous services 
' Other services 



Technicians 

" Aii . 
other 
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16- 
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4 
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4 2 
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Td 6 



e 0 
3 
32 
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J 



'UessthanSO 

Nole, Pads may not add to totals because of roun^g i 
Source Bureau of Labor Staltsttcs and National Science Foundatton 
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. Tabte B*2.Employment distribution of scientists, engineers, and technicians in 

nonmanufacturin^ndustries 
, . (Percent) 
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lechnicians engineers 


Totat 
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2 
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0 
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56 
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69 
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0 
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0 
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5 


5 


0 
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2 
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2 2 
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r^anAr&l hb tilHir^n 
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2a 


' * 136 
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0 
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U 


f- 
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u 


t- 
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0 

0 


Gcnerdi Qxc6Pt building 


» 55 
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1 1 6 


0 




0 
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86 


0 




14 6 
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0 




0 
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0 
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0 


Ffrtance. msurapce. real estate 
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24 
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— - ■'■ 
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0 


4 
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0 


0 


0 
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0 




0 


Insurance 
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53 


' t 2 


0 




7 


0 


0 
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0 




0 . 






p 




0 






P 


Services ^ ^ 
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. ^ ^2 1 J 


93 5 
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Business services 


26 7 " 
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23 5 


74 6 
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506 




22 3 
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Repairs, except auto 


■ 2 2 


\ 1 


1 


0 




0 


0 


3 


0 
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0 


Miscellaneous services 


35 0 
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-42 6 


25 4 
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37 6 
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45 6 






27 6 


Other services 
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4 


^6 


7 


0 




0 


2 


4^ 
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Chemists 
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Minmg ... 
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0 
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55 


9 
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4.3 
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0 


0 
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0 


22 0 
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5 
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9 


0 


0 
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0 


0 
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1 3 


0 


0 ^ 
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0 


0 
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0 


0 
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0 
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0 


0 
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64 


2 


0 


0 


0 


0. 


0 
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y 


0 
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8 


0 


0 


0 


0 


0 
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5 
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0 
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0 


0 
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0 


0 


1 
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0 
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0 
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0 


0 
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70 


0 


0 


0 


0 
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Insurance 




0 


0 
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0 


0 
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0 
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0 


0- 


Services . . . , 
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0 
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63.8 
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0 


0 


.2 


1 


0 


o\ 


0 


0 


0 
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62 
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cuFturat 
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0 


0 
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17 4 
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0 
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1 
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0 
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0 


0 
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0 
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3 


0 


0 
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0 


0 


0 






0 
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u 
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0 


0 


'0 


0 


0 
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0 
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0 


0 


0 


0 


0 


0 
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1 


22 
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0 
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0 
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1 


0 


0 


0 


0 
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0 


0 


27 
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0 


0 


0 


0 
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Other finance, insurance, real estate 
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22 
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0 
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0 
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78 


22.5 
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0 


0 


0 


0 


0 


1 


0 


0 
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Total 


engi- 




Etectncal/ 
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Mining . ' 


0 


0 


0 


0 


0 


4.0 


52 
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1.6 
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0 


0 


0 


0 
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6 


4 


.3 


0 
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0 


0 


0 


0 


0 
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6 


J 


6 


,0 


Crud^ petroleum, natural gas . 


0 


0 


0 


0 


0 
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0 


0 
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. 0 
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1 


4 


2 


.2 


0 
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0 


0 


0 


0 
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0 


0 


0 


0 


0 


.5 
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.3.5 


60 


8 


Generaf except buikfing 


0 


0 


0 


0 
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6 
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0 


0^ 


0 


0 


0 
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' t94 
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9 


.7 


0 
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0 


0 
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n.5 
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.1 
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0 
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0 


0 
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5.0 


2 


.2 


0 
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0 


0 


0 
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5 


0 
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100 0 
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77.4 


39.3 


49,8 


27.9 


67.6 




47 7 


28.0 


19.2 


14.0 


38 3 


B^pa^s, except auto 


0 


0 


0 


0 


0 




4 1 


5 9* 


.4 


26.7 


Miscellaneous services .... 


t5 3 


18.5 


18.d 


0 


0* 


9$ 


36 6 


51.3 


83 6 


tO.3 


Other services 


34.2 


4.6 


53.9 


32.4 


72.5 


1.5 


90 


3,0 


5 


2 1 



t 
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Table B-2^Continuect 



Industry 



Technicians 



Mechani- 
cal 

engmeen 
ing 



catK)n 
wftters 



Civi^ 
engmeenng 



0\\ ex-, 
plorahon 



Other 
engi- 
neenng 



Total 
science 



Bio- I Oiher 
logical soonce 



Compuler 

pro- 
grammers 



Tofal nonmanufactunr>g 

Metal mining . , . " 

Coal mfnir>9 " . 

Crude pe1ro<eum. r^atural gas 

NonmelaJic mmn^ 
Consl^jction , ^ 

General buildtr^g . . 

Generaf except buiJdmg 

Special trade 
RrwKe, insurance, real eslate ^ 

BanKir^g and other credit 

insurance 

Other finance, insurance. Wal estate 
Services 
Bus*ness services 
Repairs, exc4pt auto t 
MisceNaneous services 
Other service^ ' 



100.0 



5,0 



1 1 
21 
t 5 
3 



10 9 



28 
80 
1 



2 
6 



83 3 



2 f 
0 
73 1 
80 



1000 



loot) 



1000 
0 
0 
0 



100.0 ! 100 0 



0_ ' 

0 "7 
0 -I 

' 1 

0 



1000 



100 0 



1000 



1000 



1000 



1000 



^ [ _72 0 

0" I " 0 , 
0 j 0 
0 I 72 0 

0 ! 0 



20 3 
1 6 " 
16 i 

16 5 
7 



195 



197 



24 



99 



I 



22 
70 
.7 



1000 



100.0 



0 
0 

1000 
0 



0 
0 

100.0 
0 



0 
0 
0 

28 0 

0 
28 0 
0 



4 3 
"8 
5 
3 1 



39 
1 4 
97, 
4 4 



40 
1.5 
98 
4 4 



2 
2 
1 8 
1 



t 8 



6 
1 0 

.2 



_65_5 
26 0' 
5 

24 6 
14 5 



0 ] Q 
^0 r 0 I 0 

0 0 ; 0 

o_l 0 -1 0 
^80 5 TT6o'y^"eo3" 



34 4 



116 
186 
40 



61 5 



75 3 
0 
0 

53 



0 
0 
0 

1000 



760 
0 
0 

4 4 



50 0 
1 

79 
34 



Industry 



Totaf nonmSnufactunn^ 

Mining 

Metal mr\\r\g 

Coal mifUng ^ 

Crude petroleum, naluraJ gas . . 

^onm^talic mming 
Construdibn 

GeneraJ buifdin^ 

QeneraJ except buiJdrng . 

SpeaaJ ifade ... 
RnaiKe* insurance* real estate . 

Banking and other credit _ . 

Insurance 

Other finance, msurancen real estate^ 
ServfOes . 

Businefts 8ervice|i ^ 

Repairs. excepMito 

Miscellaneous, services ■ ■ . 

Other aervioea . ^ 

: 



Technicians 



AH 

other 



100,0 



9 
7 
34 
6- 



73 



2,5 
3,6 



354 



13,2 
156 
6.6 



51 5 



25 2 
1 0 
0 

25,4 



^ L^s than ,005 percent. 

Note' Parts may not add to toials because of rounding, 
S6urce' Bureau of Labor Statistics and National Science Foundation 
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Table 0^3, Emptoyment distribution of scientists and engineers in nonmanufacturing industries by 

occupation 
(Percent) 



Industry 



Total 
srentists 

and 
engineers 



Total 
engineers 



Engineers < 



Aero/ 
astro - 
nautical 



Chenvcai 




Electrical/ 
electronic 



Indus^ 
tnai 



; Mechan- 
\ icai 



Metah 
lurgh 
cat 



Total nonmanufactunnQ , 
Mining 
Metal mining 
Coal mining 

Crude patroleum. natural gas 
Nonmetalic it>tning ^ . 



100 0 



62 fl 



100,0 



100.0 
100 0 
100 0 
100 0 



54,0 



132 



19 I ^igT 



2 0 



3 1 



50.3 
63 2 
49 6 
65 3 



1 1 
0 

2 1 



0 
0 

4 2 
JL_ 



1 



26 



3 7 

4 6 
0 



2 6 
2 2 
7 7 



Gk^neral building 
General except building 


100 0 
100 0 


f — — 1 

97 1 
96 1 


0 
0 


0 
0 


49 5 
31 6 


56 
15 4 


1 


" 0 - 

0 ' 


^+ 
1 

f 


'169 
23 5 


0" ' 
0 


Special trade f/ ^ 


100.0 


99 6 


0 


0 


3S9 


21 7 




0 




3S1 


0 


Fmance, insurance, real estati 


100,0 


15,0 


2 


0 J 


V ^ 


t 




0 






2 


Banking and other credit 


100 0 


3 9 


' O'' 


0 


0 


0 




0 


+ - 
1 


6" 


Insurance 


100 0 


14 5 


3 


0 


0 


1 


0 


1 


0 * 


3 


Other finance- insurance, reai estate 


100 0 


266 


0 


0 


0 


0 


— 1— 


0 


i 


0 


0 


Services . . ... 


100.0 


64 2 


2 1 


3?5 


^ 16 6 


166 




2 7 




12 7', 


\ 9 


Busmess services 


100 0 


50 1 


3 4 


5' 




19.6 


^1 


3 2 




92 


1 3 


Repairs, except auto 


too 0 


96 6 


0 






55 0 


i 


0 




16'2 


0 


MisceNaneous services 


100 0 


60 3 


n' 


31 


34 2 


15 1 




2 4 




16 7 


6 


Other services 


100 0 


21 6 


0 


0 

- 


1 0 

I J 


"1 0 




1 0 




1 0 


0 



1 1 



6 1 

9 

0 

3 3 



Engineers ' Scientists 



Indusiry 








Alt 








\ Geoio- 




1 






Petro- 












gists/^ 


Oceanog- 


Physi- 




Mining 


leum 


Safety 


other 


Total 




Physical 


Chemists 


geophys 


raphy 


cists 


Total nonmanufacturing 


9 


3 0 


1 1 


^ 6 4 


37 A 




27 


50 


1 




Mining 


7 4 J 


23 6 


4 0 


59 


46 0 ^ 


V 


36 3 ^ 3 6 


33 6 


0 




Metal mining 


16,3 


0 


53 


62 


49 7 




45 9 


96 


350 


0 


0 


Coal fnining . . . , 


36 5 


0 


22 2 


11 6 


16 6 




106 


55 


3lB 




0 


Crude petroleum, nalufal gas 


1 t 


31 6 


1 3 


4 9 


50 2 




41 3 


1 6 


36 9 


0 


0 


Nonmelalic mining 


21 5 


0 ' 


56 


72 


34 7 




32 7 


13 6 


14 1 




0 


Construction ... 


0 


0 


:ii 


^1^ 


26 i 


0 


0 


0 


0 


0 


General buiidmg 


0 


0 


4 3 


166 


2 9 




0 


0 


0 


0 


" 0 


General except building 


0 . 


0 


3 9 


21 6 


3 9 




0 


0 


0 


0 


0 


Special trade 


0 


0 


2 


38 


4 




0 


0 


0 


0 


0 


Finance, insurance, real estate 


0 


0 


\ 


14 7 


65 0 




1 9 


0 


16 






Banking and other credit 


0 


0 


- 0 


3 9 


96 1 






. ---^ 




■ s 




Insurance 


0 


0 


0 


13.9 


65 5 




.3 


0 


0, 


0 


0 


Other finance, ^hsurance^ real estate 


0 


0 


0 


29 6 


70 A 




7 4 






0 


0 


Services . . . ^ . . m 


1 


6 


4 


6 1 


35 6 




62 




1 7 


2 1 9 


Business services': V 


0 


7 


5 


V 5.2 


49 9 " 




11.2 


5 6 13 


t 


33 


Repairs, excei^t auto 


0 


0 


0 


25.6 


3.2 




0 


0 


0 


0 


0 


Miscellaneous services 


2 


6 


4 ^ 


6 1 


197 




56 


1 5 


22 




6 


Other services 


0 


0 


0 


14 7 


76.4 




39.9 


2 9 


0»^ 


0 


0 




















A 


1 < 





29 



23 



Table B*3— Continued 



Sciefitists 















i Total 


1 




Other 


Other 


TotaJ 


Agri- 


1 Bio> 


Olher 


dial he- 


Mathe- 


Slatis^ 


mathe- 




physical 


lite 


cultural 


logical 


life 


matical 


maticians 


tkcians 


matical 


Tolaf non manufacturing . 


8 


a.6 i a 


6 


1 6 


5 0 


1 0 


a 1 


1 9 








0 


0 




1 t 


1 6 


0 


0 


M^lal mining 


1 a 0 


0 


T 


0 


"~ % 


5 


0 




Coai mining . . 


1 s 


0 


0 


i 0 


0 


' 1 7 


1 7 


0 


0 


Cru<}e petroleum, natural gas 


6 




0 


i 0 


0 


i 1 7 


1 7 ■ 


0 


0 


Nanmelaiic mining 




0 


0 


■ 0 


[ ^ 


6 


6 


0 


0 


Construction 




0 


0 


0 


0 




0 


0 \ 


0 


General butK^mg 


0 


0 ' 


0 


0 


0 


0 


0 


0 


0 ■ 


General except building 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Special tracfe 


0 


0 


0 


Q. 


0 


0 


J o_ 


9 . 


0 


Fmanc^n insurance, r^ai estale 


a 


1 


0 


"?r 


ai 8 


' 0 




Bankfrjg arjd other credfl ■ 




0 


0 


0 


0 


ao 


To 


0 


ao 


Insurance 




0 


0 


! 0 


0 


30 1 


0 


96 


ao 4 


Olher fmance. insurance, real eslate 




0 


0 


■ 0 


0 


, as 9 


a 


14 6 


11 1 


Services 


LO < 39 


3 


1 0 


Z 5 


^ 4 0 


\ z 


1 9 


8 


Business services 


8 


3 t 


6 ' 


T 


4 


T 38" 






1 


Repairs, except auto 


0 


0 


0 


0 


0 


1 3 


0 


\ 


1 9 


Miscellaneous services 


1 1 


4 5 


0 


0 


4 5 


! ae 






1 6 


Olher services 


1 0 


5 9 


0 


39 


D 


■ 196 


0 


t96 


0 



i 



Scientists 

I , , , 



Industry 












Computer 




Total 




Psycho*' 


Sociol- 


Othe^ 


systems 




social 


Economists 


ogtsts 


ogists^ 


socfal 


analysts 


Total noomanufactunng . 


3a 


\ ^-^^ 


1 5 




1 


170 


Mining . . 


0 


* 0 


0 0 


0 


ea 


Metal ounmQ 


0 


0 


0 


0 


0 


3"3 


Coal oitntng 


0 


0 


0 


0 




4.a 


Cnjde petrotoum. natural gas 


0 


0 


0 


0 


0 




Isionmetalic mintng 


0 


0 


0 


0 




r 


Construction 


0 


0 


0 


0 




as 


General buihUng 


0 


0 


0 


0 


; 


a9 


General except buikhng . .... 


0 


0 


0 


0 




39 


Special trade 


0 




^ — , 


0 


0 


4 


Finance, maurar^. real estate 


35 


3.1 


. 0 


0 


4 


57 6 


Banking and dhef credit . 


6.6 


6.9 


0 


0 


a.o 


64.3 


insurarKe .... 


1.0 


1 0 


0 






54.0 


Other finance, insurance, real estate . . 


?5 


2.5 


0 


0 


0 


33 3 


Services 


43 


i 3 


a3 


6 


a 


15 4 


Business servtoes ... 


4.a 


ao 


1.4 


9 


0 


a7.6 


Repairs, except auto 


0 


0 


0 


0 


0 


1 3 


Mtsoelaneous servient 

Other s^wo^s . . . .* 


1.5 


6 


.6 


0 


0 


5 1 


4o.a 


96 




4.9 


3.9 


9.6 



^ Less than .005 percent 

Note' Parts may not add to totats because of rounding. 

Sources Bureau of Labor Stattstfcs and National Science FoiJndation ' 
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Table B*4* Relative error as percent of estimated employment of scientists, engineers, and technicians 
in nonmanufacturing industries by industry and detailed occupation: 1978^ 





poiai 










Engineers 












Tibial 
1 Ouu 






























1 








tnoUstry 


^n^meers. 


scierriisis 




Aero/ 












Metal- 




and 


arid 




astro* 






CieClfCal/ 


inousi* 


wiecnan- 


lurgy 








Tibial 


fiauncai 


kdPnemicai 


Civil 


electronic 


trial 

I rial 


ical 


cat 




1 ^ 


1 14 1 


1 








14 


^ 1 


1 




Mining A 


1 5 


1 ^ 


1 ^ 






1 b 


43 


1 ^ 


_ _ 




mBicif mining h . + 


^ 7 
f 


7 

f 






1 A 

1 D 


tt 




7 

t 


e 




LpQai Miming ■ ■ ^ ( 




1 7 


1 4 






17 




1 a 






CfUde p6lf0t&ufn. natural gas 


16 


1 4 


15 




26 


!: 


43 V 




27 




nfCnrnoi^ffC mfninig 


1 ft 

r o 


•i 7 

Li 1 


; — li , 


j 


^_23 1 








13 


15 




1 0 


1 D 


' AiL — ' 
To 






10 


' 54 




Id 




n ar3 1 hi 1 1 1 ^i f\n * 


1 1 


1 1 


1 1 






7 


18 




16 




UBnvi^ai QKCopi uufruiny 












13 


33 




26 








Q 


n 






7 


10 




6 






1 ^-^ 


1 / 




1 1 : ■ \ 




1 J 


1 
















• 


Insurance 


14 


14" 


1? 
















other tmance, insurance., real estate 


29 . 


26 






\ 












Services 


M 


13 


11 


^^=^ 


14 


4 


t2 




P=— B 1 

iO 




Business services . . 


15 


18 


19 


31 


18 


23 


15 


26 


15 


29 


Repairs, except auto 


7 


45 


45 








26 




88 




Miscellaneous services 


6 


8 


6 


25 


11 


3 • 


6 


14 




24 


Other services . . 


. 2^ 




41 






36 


61 


61 


103 





I 



1 

industry 


Engir>6ers 


Scientists 


Mining 


Petfo- 
^um 


Safety 


All 

Other 


p Total 


Physical 


Chemists 


GeokH : 

gists/ , Ocear>og* 
geophys , raphers 


Physi' 
cists 


Total r>onfnanufac;^jji4^ * 
Mining . . . 
Metal mining . . . ' 
Coalmining . 

Crude petroleum, natural gas 
Nonnoetalic mrr>ir>g 
Construction 
General building 

General except building . . _ . 

Special trade 
FinarK:e. insurance, real estate 

Banking and other credit 

Insurartce . " 

Other fioar>ce, insurance, real esiate 
Services , . 

Busir>ess services , 

Repairs, except auto ■ 

Miscatlaneous services . 

Other services .... 


17 


11 


18 


1 

19 


16 


17 


1 1Z_ 


16 


32 


25 


15 


8 


10 


17 * 


15 


12 i 26 


9 






. 4 
13 
59 
12 


8 


3 

14 
11 


6 
20 
18 
23 


9 

30 

14 

24 


9 
27 
11 
24 


6 
19 
41 
10 


9 

34 
9 
26 








14 


20 
















12 . 14 ■ 16 
17 ' 22 i 24 

r -^^ i- 




1 1 


1 1 


1 








1 20 ' 16 


\ 64 


67 










22 
15 
26 


14 
14 

26 


50 
67 










34 


27 




18 


16 


20 






32 


25 


34 


28 
25 


46 

32 


24 
40 

52 


18 

14 
14 


23 

^ 15 
33 


16. 

14 

28 


29 
12 


45 

26 


27 
18 



Table B-4 — Continued 



Scientists 



Industry 




1 ^ 

i 

Other 1 TotaJ 
physical life 

i 


i 

Agn- Bio* 
cultural logical 


Othef 
hie 


Total ! 

mame- , Ma(he- 
mattcal maticians 
— ^ \ 


Statis- 
ticians 


Other 
rnathe- 
matical 


Total nonmanofactunn^ 

Mining 
Metal mining . ^ 
Coa4 mining 

Crude petrbteum. natural gas 
fsJonnwtaltc mining 
Construction 


1 

30 , 23 1 49 I 29 


17 


20 25 


22 


16 


39 i 


*.42 40 




1 S2 


16 

4G 
46 


; ; 
: 1 
\ 

i m 




52 
40 


i 

40 


■ 


52 


f F 1 • ^ 

i 1 










f General building 
General except building 
Speaat trade 
Finance, insurance* real estate 










■ ' , , 






50 J 




20 


29 


* 14 


Banking and other credit 
Insurance 

Other finance, insurance, real estate 
Services 


50 






, 


12 i 
Id ! 
24 1 


33 
22 


12 
12 
26 


28 


23 


29 


17 


19 ' 23 


17 


1G 


Business services 
Repairs/ except auto 
Miscellaneous services 


40 3a 

E 

19 : 12 


49 ,28 1 64 
! t2 


24 


24 2f 
^21 '22 


ai 

15 



Other servtces | 4i | 34 ^ 32 ' 38 , 1 1 111 




Industry 



Soenlists 













Computer 




Total 






Total 




PsyctKH- 


Sociol- 


Other 


systems 


Total 


engi- 




EJectrical/ 


social 


Economists 


^ists 


ogists 


social 


analysts 


lechnicians 


neering 


Drafters 


electronic 


27 


28 




46 


39 


ti 


11 


10 


6 


10 












21 


17 


L 16 


11 


35 












7 


7 


6 


7 














28 


17 


15 


18 














28 


19 


17 


9 


35 














14 


12 


12 














22 


15 


13 


a 

14 


L 

10 












16 




10 


7 


43 












24 


23 


23 


27 


24 












BO 


10 


8 


7 


9 


^2 


20 






37 


12 


16 


28 


19 




20 


15v 






37 


13 


12 


25 






24 


24 








;j 


14 


31 


25 




31 


31 










32 


26 


17 




'27 


30 


18 


48 


39 


9 


9 


9 


4 


9 


45 


34 


33 


58 


103 


8 


12 


15 


12 


10 














7 


6 




6 . 


19 


18 


19 




19 


10 


5 


5 


2 


9 



Tectinicmns 



Toial nonmanufacturin^ 
Mining 

Metal mining ^ 

Coal mming , . 
' Crude petro4ei^. natural gas «. . 

NonmetalK; mintng , _ . 
Construction ... 

General building . 

General except buildmg 

Special trade ' 

Finance, insurance, reaf e^tale 

Bankirtg and other credit 

Insurance 

Other frnance. insurance, real estate 
Services .... 

Business services ' ^ 

Repairs, except auto 

Miscellaneous services . . 

Other services . — ' 



">0 



ERIC 



Table B^— Continued 





Technicians 








specifi- 




Other 






/ 


Computer 






Mecharvi* 


cation 


C*viJ 


engi- 


Total 


Bio- 


Other 


Dro> 


Industry 


Surveyors 


cal 


writers 


engmeenng 


neermg 


science 


logical 


science 

1 


g rammers 


Total nonmanufacturing 


14 


ao 


13 


5 








17 


9 


MrfNDg 


15 








17 


16 




16 


19 


Melai minu>g 


5 








.^4 ^ 

7 


7 


— 1 




13 


CoaJ vniniDg 


10 








19 


22 




23 


26 


Crude petroleufn. natural gas 


31 








16 


21 


• 


21 


16 


Nonmelahc vnirung 


11 








13 


11 




11 


16 


Construction . . ^ 


10 ^ 






\ 23 


35 i 




5i 


General builfjtng _ , 


11 








23 








12 


General except boildmg 


9 








24 








26 


Special trade 










42 


35 






35 


Finance, msorartce. real estate . . 


35 * 








33 . 








11 


BanKtng and other credit . 










25 


f 






7 


insurance ... 


46 








29 








12 


Other finance, insurance, real estate 


29 








36 








14 


Services 


15 


20 . 


13 


5 


22 


17 


17 


11 


7 


Business services 


54 


20 






26 


17 


■ 


17 


6 


Repairs, except aulo 










44 










Miscellaneous services 


9 




13 




10 


15 ' 


15 


15 


10 


Other services 


50 








34 


5t 


52 


51 

_l 


17 



Technicifi 
I other 



Total norunanufactunng 


25 


Mrning ^ . , 


26 


Metal mining 


5 


Coal mintng ... 


23 


Crude petroleum, natural gas 


32 


Nonmetallic mrning . 


32 


Constructjon . . , . 


31 


General txjilding 


24 


GerWral except txjildrng 




Special Irade . . 


79 


Finance, insurance, real estate 


29 


BanKing and pther aedit 


25 


Insurance 


16 


Other finance, insurance, real estate 


61 


Services 


22 


Business services 


15 


Repairs, except aufo . . . 


23 


Miscellaneous services ..... 


' 12 


Other services 


32 



t 



^ Emply cells indicate that no employmeni estimates were available. 
Source- Bureau of Labor Stahstics and Nahonal Science Foundalion 
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